The research work was carried out from July 2004 to June 2005 and the place of research work was Bangladesh Livestock Research Institute (BLRI). The objectives of this work were to investigate the diseases and mortality pattern of goats and some factors affecting mortality and survivability rates of Black Bengal goats under intensive and semi-intensive management, in permanent house. Goats were only vaccinated with Peste des Petits Ruminants (PPR), administered with anthelmintics and dipped in 0.5% Malathion or 0.02% Diazinon solution to control endo-and ecto-parasites, respectively. They were allowed to graze 6-7 hours along with supplemental concentrate and green forages whereas ad libitum green grasses and concentrate were supplied to the goats managed under intensive management. The diseases were recorded mainly on the basis of clinical symptoms shown by animals and some by laboratory diagnosis; mortality was confirmed by some laboratory tests and clinical findings before death if any. Adult goats (>1 yr of age) died mostly due to suspected enterotoxaemia in the dry season (October to March) when there were shortages of green grasses in the grazing lands, which were confirmed by Gram's staining and ELISA tests, and female goats died significantly more than male. Growing goats (3-12 months of age) mortality was about 22%, died mostly due to diarrhoea and pneumonia and mortality was higher (nearly 40%) in hot and wet season (July to October). The overall kid (0-3 months of age) mortality within study period was about 29%, of which the major causes were infectious (63%) i.e., diarrhoea, pneumonia, ecthyma and enterotoxaemia. Excluding accidental causes (predators and mechanical) mortality was reduced to about 18%.Kid mortality was affected by birth weight which was just opposite to mortality. It was also affected by birth seasons, litter size, sex of kids, dam's body weight at kidding but parity was no significant effect on kid mortality Kids like growing goats, also died significantly more during hot and wet season. Morbidity was higher in female goats where mostly diarrhoea and pneumonia and some sorts affected all age groups of goats by ecthyma. There were seasonal differences.
INTRODUCTION
Small ruminants especially goat is very important in rural economy and nutrition and has the potentially of using it as a tool for poverty reduction in Bangladesh. Goats, as far as known, were probably the first domesticated animals (Herre and Rohrs, 1973) .At present, there are 677 million goats and represents fourth largest livestock group of the world (Morand-Fehr and Boyazoglu, 1999). Most of the goats (90%) reared are Black Bengal (Amin et al., 2001) , reputed for their prolificacy, fertility, early sexual maturity, adaptability to hot humid conditions and superior quality meat and skin (Devendra and Burns, 1983; Hussain, 1999; Amin et al., 2001) . Relatively low birth weight, slow growth rate and insufficient milk produced by does, were identified as the major constraints directly associated with higher kid mortality and this is responsible for reduction of the total productivity (Husain, 1993) . Season of birth, type of birth, birth weight and parity-all have significant effect on kid mortality (Acharya, 1988) . Medium and large farmers interested in commercial goat farming are managed either in intensive or semi-intensive conditions. This system of goat rearing inherently incurs different diseases which intern reduces profitability of farming by treatment costs, reducing productivity and by mortality. Till now no systematic observation has been made on incidence of different diseases, mortality or different factors related with kid mortality in intensively or semi-intensively reared Black Bengal goat. The present research has been undertaken to investigate incidence of different diseases, mortality of goats and some factors affecting kid mortality in a research farm (BLRI goat farm) in order to develop herd health management system. 
Season's description
In case of kid mortality the seasons were described as hot and dry period (March to June), wet and hot period (July to October) and cold and dry period (November to February). But in case of adult mortality it was divided into season I (April to September) when green grasses were available in the grazing lands and plots, and season II (October to March) when green grasses were not available.
Experimental animals
An almost constant of 400 goats of different ages and sexes including 80 kids, 60 growing goats, 260 adult goats (does-160, bucks-80 and castrated male-20) were maintained throughout the study period of July 2004 to June 2005.
Management of experimental animals
Rearing systems: Goats under study were kept under intensive and semi-intensive rearing systems.
Housing: Goats were housed in a permanent wooden floor house. Jute sack and rice straw or both were used as bedding when environmental temperature low (mainly during November to February) for all age groups of goats. Kids of both sexes, growing and adult goats (bucklings, bucks and does) were kept separately. Young kids were maintained in specially designed wooden brooding pen, metallic cages and wooden floor.
Herd health care: Animals were administered with anthelmintics twice per year and were dipped in 0.5% solution of malathion or 0.02% diazinon once in every month as described by Chowdhury et al. (2002) . They were vaccinated against PPR at 3-4 months of age. Control measures against contagious ecthyma, pneumonia and diarrhoea were undertaken with appropriate drugs/measures. Tetanus vaccine was not given to the farm animals.
Feeding: All the goats were reared with two categories of feeding management i.e. concentrate plus green grass (April to September) and concentrate plus urea-molasses-straw (October to March). Kids from dam with insufficient milk were maintained by foster mothers or bottle feeding. Goats were allowed to graze from 8:00 am to 4:00 pm with 2 h rest (12:00 pm to 2:00 pm) when fresh drinking water mixed with molasses and salt were supplied. Napier grasses were also supplied ad libitum at night. A concentrate mixture (45% wheat bran, 20% khesari bran. 20% soyameal, 10% maize crushed, 2% protein concentrate, 1.5% salt, DCP 1.5% and 0.1% vitamin mineral premix) was provided twice daily in the morning and evening at the rate of 200, 250 and 100 g/h/d for bucks, does and growing kids, respectively.
Goats, which kept intensively, supplied concentrate at the same rates mentioned earlier along with green grass and water. Kids had free access to their dam for the whole day except at the grazing times when kids were allowed to the sheds where jackfruit leaves, napier grass and concentrate were also supplied. Newly born kids were allowed to stay with their mother except the initial 7 days. On an average, kids were received at least 500 g milk daily during the 1st month of their life.
Breeding: Selective breeding was performed here to avoid possible in-breeding and obtain maximum genetic gain. All the records of breeding (different productive and reproductive characteristics) were kept.
Day-to-day care: Regular vigilance was performed to ensure feeding, herd health care, proper breeding, cleanliness of the farm.
Disease diagnosis and data recording
Morbidity was recorded daily on the basis of observed clinical signs and some by laboratory examinations. Suspected causes of mortality were clarified by taking history, clinical signs before death where showed, postmortem examination and in some cases by laboratory tests.
Statistical analysis
Data were analysed by using Chi-square test of fixed factor contingency table and student's t-test (Freed, 1992) .
RESULTS AND DISCUSSION

Adult mortality
Overall adult mortality was 12.69%. Higher (43.45%) mortality was observed by Rahman et al. (1975) under farm and rural conditions. Among 33 deaths during April 2004 to March 2005, it was observed that nearly 64% (21) died due to enterotoxaemia where only one was male goat and the rest were female (Table 1) . Mortality was less in season I (April to September) (30.3%) than season II (October to March) (69.7%). Most of these of goats died due to suspected enterotoxaemia were apparently healthy. Along with enterotoxaemia, a small number of goats were died due to predators attack (9.1%) and diarrhoea (6.1%). Mannan (1989) observed the maximum mortality due to diarrhoeal diseases (25.24%) followed by enterotoxaemia (23.30%). However, in the present study the overall mortality was higher due to enterotoxaemia. Most of the cases (69%) of enterotoxaemia were occurred during periods (October-March) of restricted grazing and browsing due to lacking of green grass in the pastures, which is agreed with findings of Mannan (1989) and Ross (1981) . Ingestion of excess readily fermentable carbohydrate-rich feeds predispose to reduced motility, permits more undigested starch to pass through rumen to the abomasum and intestine where it serves as a nutrient substrate for rapid proliferation of the organisms.
Growing goat mortality
It is observed from the Table 2 that among 136 kids, 30 were died (22.1%) round the year. A higher per cent (40.6%) were died in season II followed by III (19.4%) and I (14.7%). Similar results were observed by Mazumdar et al. (1980) . It was also observed that highest numbers of growing kids were died due to diarrhoea (34%) and pneumonia (28%) where a small number due to enterotoxaemia (10%) and bloat (7%). (Table 3) . Comparatively higher (40%) mortality was reported by Husain et al. (1995) . About 30% kid mortality was observed by Chowdhury et al. (2002) under semi-intensive conditions which is almost similar with the present study. Mortality without accidental causes (e.g. predators, mechanical etc.) was nearly 18%. Major causes of kid mortality were infectious (63%) followed by predators (10%), mechanical (4%) and congenital (1%). Among infectious causes kids were died due to diarrhoea, pneumonia, bloat & enterotoxaemia, ecthyma and others were found to be 30%, 27%, 23%, 17% and 2%, respectively. Similar results were observed by Chowdhury et al. (2002) where they found 42.39% kids died due to pneumonia followed by diarrhoea (32.61%), ecthyma (20.65%) and bloat (4.34%). Sriram et al. (1982) and Koul et al. (1988) observed main causes of mortality were due to pneumonia and enteritis. Effect of litter size: Of 359 observations, 95, 182, 69, and 8 births were recorded for single, twine, triplet and quadruplet kidding respectively. In case of triplets the mortality had significantly (χ 2 = 3.15; p < 0.01) higher (38%) than single (21.05%) and twin (19.78%). Similar results were also found by several workers (Vihan et al., 1992; Husain et al., 1995; Malik et al., 1990 ) but (Chowdhury et al., 2002) reported that no significance differences among single, twins and triplets kidding on mortality).
Effect of sex of kids:
The mortality from birth to one month and birth to three months were 6.96 and 12.81 percent for male kids and 9.19 and 16.15 percent for female kids, respectively. Similar types of mortality rates for male kids (10.1 and 20.2 percent) were observed for all periods and higher (21.1 and 36.4 percent) for female kids by Husain et al. (1995) . However, Malik et al. (1990) observed the mortality rates in male and female kids were 44.17% and 42.98%, respectively. Honhold (2001) and Majumdar et al. (1980) found no significance differences between the sexes.
Morbidity
Overall disease incidence of goats of all age categories is shown in Table 4 . Total goats of different age and sex: 400; Kid = 80, Growing = 60, Adult = 260.
Overall incidence of diarrhoea ranked the highest portion among the infectious causes in all groups of goats, similar results were also observed by Hoque (1996) , where male affected only 33% cases oppose to 67% in female. Incidence of contagious ecthyma was observed in kids but none in the growing goats but observed in newly introduced adult female. Conjunctivitis was observed across all age groups of goat but the incidence was the highest in growing goat followed by kids and adults. Growing goats also had high incidence of mange (skin disease) than that of kids or adults.
Mortality rate was highest in kids (28.97%) followed by young goats (22%) and adult (11.78%). Incidence of diseases were the highest during hot & wet (July to October) followed by hot & dry (March-June). Most of the adult mortality was due to enterotoxaemia and kid mortality due to infectious causes like diarrhoea and pneumonia. These higher mortality in semi-intensive rearing systems possibly due to increased stresses on animal, to which they responded by higher diseases incidence and mortality (Chowdhury et al., 2002) . Further work is needed to reduce the adult mortality by management and preventive (vaccine) intervention. Work also need to reduce incidence of diarrhoea and pneumonia in kids and young goats.
